Protein adsorption on a hydrophobic surface: a molecular dynamics study of lysozyme on graphite.
Adsorption of human lysozyme on hydrophobic graphite is investigated through atomistic computer simulations with molecular mechanics (MM) and molecular dynamics (MD) techniques. The chosen strategy follows a simulation protocol proposed by the authors to model the initial and the final adsorption stage on a bare surface. Adopting an implicit solvent and considering 10 starting molecular orientations so that all the main sides of the protein can face the surface, we first carry out an energy minimization to investigate the initial adsorption stage, and then long MD runs of selected arrangements to follow the surface spreading of the protein maximizing its adsorption strength. The results are discussed in terms of the kinetics of surface spreading, the interaction energy, and the molecular size, considering both the footprint and the final thickness of the adsorbed protein. The structural implications of the final adsorption geometry for surface aggregation and nanoscale structural organization are also pointed out. Further MD runs are carried out in explicit water for the native structure and the most stable adsorption state to assess the local stability of the geometry obtained in implicit solvent, and to calculate the statistical distribution of the water molecules around the whole lysozyme and its backbone.